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Abstract 
Advancement in technology provides opportunities to user as well as challenges for application development organization. User 
interfaces which were design for specific device tend to be developed for various devices. Users are busy people, when they 
move among different context would like to move application with them. The current trend of users demanding mobile graphic 
user interface to support their daily life and work has led to a new generation of techniques. Design time technique provides 
better usability as compare to run time technique. On the other hand artificial intelligence technique like agent provides better 
flexibility and usability as compare to others. In this paper we have compared these techniques in the context of mobility of user 
interface. 
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1. Introduction 
In recent years there has been an introduction of many applications and devices. These devices include cell 
phones, PDA, Web TV, car onboard computers and many more. People’s desire to access application on these 
devices seamlessly has increased (Paterno & Santoro, 2002). Mobile computing is a well-know phenomenon of 
everyday life and consists of a platform that is based on ubiquitous (Dey & Hakkila, 2008). Enhancement of 
technology in mobile computing, like component efficiency, enhancement of computing power, and improved 
supporting infrastructure, has allow the creation of more flexible, powerful, and sophisticated mobile devices (Dey 
& Hakkila, 2008). But, designing applications that make use of new technology is often difficult to exploit. A 
solution to this problem for software developers is to construct of multiple user interface versions for single 
applications and to gives these versions with the ability to dynamically respond to changes in context (Paterno & 
Santoro, 2002). This however requires extra development and expensive maintenance for different platform 
consistency. Some technologies, such as XML (eXtensible markup language), XSL (eXtensible stylesheet 
language), and WML (wireless markup language), can be helpful for user interface presentation in devices but are 
limited by different device types (Thevenin & Coutaz, 1999).  Additionally, user interfaces need to contain the 
variability of a large set of interactional devices while preserving plasticity (Thevenin & Coutaz, 1999). Plasticity is 
the capability of a user interface to withstand variations of both the system physical characteristics and the 
environment while preserving usability (Thevenin & Coutaz, 1999). The next section of this paper gives an 
overview of different adoption techniques. Section 3 will contain a comparison of the techniques.     
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2. Different techniques 
Different types of adoption techniques have been discussed in literature. Adoption has two basic system 
properties in HCI: adaptability and adaptivity (Thevenin & Coutaz, 1999). In addition to this target, adoption 
includes adoption to user, environment, and devices (Thevenin & Coutaz, 1999). Different techniques and their 
comparison will be discussed in the following section.  
2.1. Design time technique 
Different types of design time techniques have been discussed in literature. These include patterns and model 
based design (Mitrovic et al., 2008). Usability Pattern is becoming a good building block for developing graphical 
user interfaces (Molina et al., 2003). The idea of patterns is to document and share successful solutions from senior 
developers with designers for improvement of usability. “Web toolbars”, “contact us” and “site map” are examples 
of some of common design patterns that are incorporated in a usability pattern (Mitrovic & Mena, 2003).  Model 
based design such as Markov chains and, longest subsequence (LRS), are used to predict user behaviour. User 
prediction is based on data from the usage logs (Mitrovic & Mena, 2003). The design-time technique is closely 
related to traditional user interface development and generates user interfaces at design time. It is suitable for 
designing static user interfaces, but it is challenged by mobility and portability to different devices (Mitrovic et al., 
2008). In the design time technique, a programmer uses a design time standalone tool to generate a user interface. 
The design time technique can be time consuming and costly if multiple code implementation is required to handle 
user interface rendering and interaction on different platforms. XML or abstract base user definitions is used to 
define application user interface that is later transformed using tools to concrete a user interface for a specific device 
(Mitrovic et al., 2008). The strengths and weaknesses of design time techniques are shown in the following Figure 1. 
Generate better UI                                                       Lack of flexibility 
                               Manually fin-tuned of UI                                             Lack of Mobility   
Figure 1: Strength and weakness of design time technique                                  
2.2. Run time technique 
This technique is based on generating user interfaces at run time. However the generated user interface is less 
effective as compared to design time technique. Run time techniques are better for those applications that can be 
accessed remotely and require execution on mobile devices with an adaption strategy to devices and users (Mitrovic 
et al., 2008). Two of the main approaches, standalone and client server, are used for run time. In the standalone 
approach, a program adapts an abstract user interface definition to a specific platform. In the client server approach, 
a client program communicates with the server to generate a user interface (Mitrovic et al., 2008). The strengths and 
weaknesses of run time techniques are shown in the following Figure 2. 
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Better flexibility                                                          Less fine-tunes of UI
Mobility
                                                                          Figure 2: Strength and weakness of run time technique                                              
2.3. Artificial intelligence technique 
Artificial intelligence has been the subject of research for the last fifty years. Although artificial intelligence 
techniques  failed  to  change the  world  in  the  way in  which  it  was  envision  (Grady & Hare,  2008).  They still  
have been successfully used in a number of selected domains, including mobile computing. Technical 
enhancements in mobile computing, such as component miniaturization, enhanced computing power, and 
improved supporting infrastructure, have enabled the use of the intelligent agents in mobile computing 
scenarios. 
Autonomy                                                                   Computational intensive 
                                 Mobility                                                                      Performance Issue  
                                 Reactivity 
                                 Social ability              
Figure 3: Strength and weakness of artificial intelligence technique 
An agent is an entity that can act on the behalf of an end user, another agent or some other software artefact 
(Grady & Hare, 2008). Agents have a number of attributes that distinguish them from software attributes, these 
including: 
Autonomy: The ability of the agent to act independently and without direct intervention from another entity, 
either human or software. 
Proactivity: The ability of the agent to initiate opportunistically activities that further the objective of the agent.  
Mobility: The ability of the agent to migrate to different nodes of a network as the need to fulfil its objectives 
User Interface Mobility 




User Interface Mobility 
1122 M. Sadiq, A. Pirhonen / Procedia Computer Science 3 (2011) 1120–1125
Mazhar Sadiq / Procedia Computer Science 00 (2010) 000–000 
dictates. 
Reactivity: The ability of agent to respond to events perceived in the agents environment. 
Social ability: The ability of agent to communicate with other agents using a shared language and ontology 
leading to shared or collaborative efforts to achieve individual and shared objects (Grady & Hare, 2008).  
Different types of artificial intelligence techniques are discussed in literature. In the network based approach, the 
interface logic is hosted on the mobile device, and the core application logic is deployed on a fixed server node 
(Grady & Hare, 2008). As sophisticated devices start to have more processing power, the possibility of embedding 
an artificial based application on the actual physical devices becomes even more flexible. The component of the 
service in the distributed approach can be split between devices and the fixed network nodes (Grady & Hare, 2008). 
Mobile agents can be used to generate fine-tuned user interfaces. The strengths and weaknesses of mobile agent 
approach can bee seen in the above Figure 3.  
3. Comparison of techniques 
From the usability point of view design time technique produce better user interface as compare to rum time 
technique but lack in flexibility and mobility. Run time technique provides some flexibility as compare to design 
time but the generated user interface lack in usability and can not be fine tuned manually. User interface generated 
by mobile agent are more flexible and mobile as compare to design time and run time technique but require more 
processing power. Comparison of techniques is mentioned in following table 1.    
Table 1. Comparison of techniques 
Strength and 
Weakness 
Design time technique Run time technique Artificial intelligence 
technique 
User interface  Can generate better UI Generated UI are not good Agent can generate better UI 
Fine tune of UI Can be fine tuned manually Can’t be manually fine 
tuned  
Can be fine tuned by agents 
Flexibility Less flexible Better flexible Very flexible 




No No Yes 
Social ability No No Yes 
4. Conclusion 
Different devices, such as cell phone, PDAs, Web TV, car on board computer have been introduced in to the 
market. This clearly hints at the change of trends from desktop computers to mobile devices. Furthermore, this trend 
is becoming part of daily life. People’s desire to access applications on these devices seamlessly has increased. 
Development Company has started construction on different user interfaces, according to device capability and user 
preferences. Three types of adoption techniques have been discussed in the literature, which demonstrate that the 
design time technique generates better user interface as compared to the run time technique, but design time lacks 
mobility and flexibility. On the other hand, artificial intelligence techniques provide better flexibility and mobility 
compare to the other two techniques. By using mobile agent technology, a better user interface can be generated 
according to device capabilities and user preferences. 
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